Phylogenetic patterns in the genus Manihot (Euphorbiaceae) inferred from analyses of nuclear and chloroplast DNA regions.
From a phylogenetic perspective, the genus Manihot can be considered as an orphan group of plants, and the scientific knowledge acquired has been mainly related to cassava, one of the most important crops in poor tropical countries. The goal of the majority of evolutionary studies in the genus has been to decipher the domestication process and identify the closest relatives of cassava. Few investigations have focused on wild Manihot species, and the phylogeny of the genus is still unclear. In this study the DNA sequence variation from two chloroplast regions, the nuclear DNA gene G3pdh and two nuclear sequences derived from the 3'-end of two cassava ESTs, were used in order to infer the phylogenetic relationships among a subset of wild Manihot species, including two species from Cnidoscolus as out-groups. Maximum parsimony and Bayesian analyses were conducted for each data set and for a combined matrix due to the low variation of each region when analyzed independently. A penalized likelihood analysis of the chloroplast region trnL-trnF, calibrated with various age estimates for genera in the Euphorbiaceae extracted from the literature was used to determine the ages of origin and diversification of the genus. The two Mesoamerican species sampled form a well-defined clade. The South American species can be grouped into clades of varying size, but the relationships amongst them cannot be established with the data available. The age of the crown node of Manihot was estimated at 6.6 million years ago. Manihot esculenta varieties do not form a monophyletic group that is consistent with the possibility of multiple introgressions of genes from other wild species. The low levels of variation observed in the DNA regions sampled suggest a recent and explosive diversification of the genus, which is confirmed by our age estimates.